Progesterone attenuation of alpha 1-adrenergic receptor stimulation of phosphoinositol hydrolysis in hypothalamus of estrogen-primed female rats.
These experiments examined whether the previously observed abolition by progesterone (P) of alpha 1-adrenergic potentiation of adenylyl cyclase activity in brain slices of estrogen-primed female rats is attributable to a reduced capacity of alpha 1-adrenoceptors to stimulate phosphoinositol hydrolysis. In preoptic area and hypothalamic slices from ovariectomized (OVX) female rats, both norepinephrine (NE) and the alpha 1-adrenergic agonist phenylephrine (PHE) were robust stimulators of inositol phosphate (IP) formation. The NE response was completely blocked by the alpha 1-adrenergic antagonist prazosin. PHE-induced IP formation in tissue from OVX females exposed for 48 h to estrogen alone was comparable to that in OVX controls. In hypothalamic tissue from OVX rats given estrogen plus P, NE and PHE activation of phosphoinositol hydrolysis was attenuated. Both chlorethylclonidine, an irreversible antagonist of alpha 1b-adrenoceptors, and 5-methylurapidil, an alpha 1a-selective antagonist, reduced NE-induced IP formation regardless of the hormonal condition of the animals. Analysis of PHE competition for [3H]prazosin binding indicated that agonist binding was of high affinity (Ki, 16-30 microM) and was unaffected by hormonal status. Therefore, P abolition of alpha 1-adrenergic augmentation of adenylyl cyclase is correlated with reduced phosphoinositol hydrolysis, but not with changes in alpha 1-adrenoceptor agonist binding affinity. Moreover, both alpha 1a- and alpha 1b-adrenoceptors appear to work together to stimulate this second messenger system in the female rat hypothalamus.